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@ Improved continuous process for the manufacture of tubular food casings. 

@ The Invention basically relates to a continuous process for the manufacture of tubular casings 9. 
which allows for a continuous regeneration with a non-lntermpted driving out operation of liquids and ^ 
gases which are produced during the cellulose regeneration step. The process provides for the 
elimination of said liquids and gases by means of a continuous driving out operation which Is perfomned 
at the same time of the coagulating and partial-regeneration step of the cellulose tubular casings 9. 

The process allows the fluids to exit In a controlled manner and in a counter direction through the 
interior oriftoe of an annular extrusion die 5. Liquids and gases are received in an add bath pool for 
further anti-pollution treatment and disposal. The speclat conditions of this process result In casings 
carrying on their inner surfece much less particulate than the best of the so far known casings. The very 
low number of particulate on their Inner surface Is the reason for a much better peelablllty of the 
casings. 
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1. Field of the Inv ntl n 

This invention relates to a new and improved continuous process for the manufacture of tubular food cas- 
ings, such as artificial casings and the like. 

5 

2. Prior art 

Processes for the manufecture of artificial sausage casings made entirely of regenerated cellulose, are 
well known. 

10 U.S.A. patent literature in the art shows many references disclosing processes which comprise extruding 
viscose, which is a solution of sodium cellulose xanthate in caustic soda through an orifice into a coagulating 
bath to form said casings. 

The oldest U.S. Patent known is Dietrich et al. U.S. Patent No. 1,908,892 which describes the steps of 
manufacturing a tubular casing, by extruding above mentioned viscose through an annular die into a spinning 
15 bath containing a mixture of sulfuric acid and sodium sulfete or amnrtonium sulfate or equivalent coagulating 
and regenerating agents. As the viscose passes through the spinning bath, it is coagulated and partially re- 
generated, forming a continuous cellulose tube or casing. 

U.S. Patent No. 2,999,758, U.S. Patent No. 2,999,757 together with U.S. Patent No. 3,835,113 disclose 
what is considered as the basic viscose processes. f 
20 One of the most important technical challenges which are present during the coagulation and regeneration 
steps above mentioned, is the venting operation of the fluids produced during said steps. As a result of the 
chemical reaction between the cellulose xanthate and the sulfuric acid, said xanthate is decomposed evolving 
gaseous cart>on disulfide (CS2). Additional gases are produced from a secondary chemical reaction with the 
sulfuric add, in the form of sutf hydric acid (H2S). These gases are entrapped within the tubular casing and 
26 inflate the same. In addition to the gases, an Important amount of water Is produced due to the viscose dehy- 
dration and said chemical reaction. Both, the gases and the water, must be released from the casing in order 
to prevent same from bureting. 

In the past, several attempts have been done in order to solve the above mentioned problem. It was prac- 
tice to release the entrapped fluids by puncturing the tubular casing. Therefore, the casing was cut periodically 
30 producing a slit type opening. 

Since the extruded tubular casing has to continue through a series of water wash, desulfuring, water wash 
and plastif ication steps and then dried in an inflated state, the tubular casing must be free of punctures of any 
kind. 

Because of the above, it was also a practice to cut out that section of the tubular casing having the puno- 

35 ture, prior to the drying step. After this cutting operation, it was necessary to connect the cut ends for which 
purpose a flexible tube or coupling was inserted into a cut end of the tubular casing and the other cut end was 
slipped over the first end containing the short tube coupling. To further reinforce the connectton, a winding 
and knotting string was formed over the connected sections. By these means, it was possible to dry the tubular 
casing in an inflated state, however, this approach represented a huge time loss and discontinuity In the entire 

40 manufacture process. To make things worse, the connection had to be removed before the reeling step of the 
process, which is perfbnmed in a flattened state after the drying. By these cutting, connecting and cutting again 
operations, a great amount of time, casing material and labor are lost 

Another approach made in the past, consists in perfonnlng patching operations on the regenerated cellu- 
lose tubular casing having the silt type opening. This is a difficult task because of the extremely high nrK)isture 

45 content of the tubular casing and the high internal pressures the patch has to resist. U.S. Patent No. 3,247,037 
to Shiner et al., discloses an attempt to patch wet cellulose by means of a flexible material patch secured with 
a water-soluble polyvinyl alcohol, however, this alternative was unsatisfactory due to the slow rate of devel- 
opment of the adhesive strength and the difficulty of application. 

U.S. Patent No. 3,562,368 (1971) and its Divisbnal Patent No. 3,689,791 (1972) to D.S. Bridgefbrd, de- 

50 scribe a method of venting fluids from artificial tubular casings made by the viscose process, which comprises 
perforating nmiltiple small holes In a discrete area of the cellulose xanthate casing during regeneration thereof. 
The holes are later filled with a suitable liquid, gel-fomiing dop (e.g. a 16% cellulos , low d gree of polynner- 
ization, viscose) or with a solid susp nsion or slurry of water-sw llabi mat rial (e.g., low alkali unregenerated 
cellulose xanthate) in a waternfnlscible organic solvent ( .g. acetone) or by securing a solid film patch, such 

55 as, c llulose onto the gel casing with an adhesive, such as, alphacyanomethyl acrylate monomer. 

The above menttoned U.S. patents represent th closest prior art related to this invention. Even though, 
it may be assumed that sakJ patents provide a method for accomplishing their objects of p rforating small vent- 
ing holes in cellulose tubular casings and to seal said holes in wet casings, with a seal capabi of retaining 
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the inflated air in the casing and resistant to the shearing forces encountered during the drying of the casing, 
with a reduced interruption of the manufacture process and also with a reduced wastage of casing material, 
said method Is not completely satisfactory for the continuous manufacture of casings because same still main- 
tains interruptions, waste of material, high need of labor and the addition of odd aggregates, which should be 
5 finally eliminated. 

Therefore, there is still a need for a continuous, efficient and economical process for the manufiacture of 
tubular food casings, such as artificial sausage casings and the like. 



Objects of the invention 

iO 

The main object of this invention is to provide a new and useful continuous process for the manufacture 
of food casings, wherein the driving out of the fluids produced during the cellulose regeneration step, permits 
a stable non-intenrupted production of tubular casings, that in particular includes continuous extrusion and re- 
generation. 

IS Another object of the invention is to provide a process for the manufacture of tubular casings, which is 
efficient, highly reliable and simple to perform, representing a great deal of savings in time, cost and labor 
when compared with previous methods. 

Still another object of the invention is to provide a process which avoids the cumbersome steps carried 
out for venting fluids from cellulose tubular casings, during the regeneration of them, as performed in prior 

20 art. 

Yet another object of this invention is to provide an Improved process which uses a simple arrangement 
for an annular extrusion die coupled with a mandrel that allows tubular casings to remain inflated during all 
the time and along all its length for driving outf luids during the regeneration, degassing and dehydration, which 
obviates all disadvantages of previous art, 
25 Still a further object of this invention is to provide an improved process in which the tubular casing is main- 
tained with a slope during the regeneration process, that permits liquids to flow easily In contercunrent against 
the direction followed by the tubular casing, which avoids accumulation of liquids and deformations in the tub- 
ular casing. 

Finally, It is an object of this invention to provide tubular cellulose sausage casings having an internal sur- 
30 face which carries only very few particulates giving the internal surface a very smooth texture and an excellent . 
peelability. 

These and other objects of the invention will become apparent when considered In thelight of the following 
description. 

35 Summary of the invention 



The invention basically relates to a continuous process for the manufacture of tubular casings, which al- 
lows for a continuous regeneration with a non-interrupted driving out operation of liquids and gases which are 
produced during the cellulose regeneration step. The process provides for the elimination of said liquids and 

40 gases by means of a continuous driving out operation which is performed at the same tinrte of the coagulating 
and partial-regeneration step of the cellulose tubular casings. 

The novel process allows the fluids to exit in a controlled manner and in a counter direction through the 
interior orifice of an annular extrusion die. Liquids and gases are received in an acid bath pool for further anti- 
pollution treatment and disposal. The special conditions of this process surprisingly result in casings carrying 

45 on their Inner surface much less particulates than the best of the so far known casings. The very low number 
of particulates on their inner surface is the reason for a much better peelability of the casings. 



Description of the drawings 



50 Figure 1 is a view showing the extrusion die and mandrel arrangement of the present invention; 
Figure 2 is a section view of the present invention showing the continuous regeneration process; 
Figure 3 is a view showing tunn I dryer for drying of tubular casing in an inflated condition. 



55 



Descrlpti n of the preferred embodiments of th invention 

As previously mention d, after a convention alkaline viscose solution Is prepared, same is extruded 
through an annular extrusion die, which is located at the bottom of a coagulation tank containing from about 
100 to about 200 grams per liter of sulfuric acid and saturated with sodium sulfiate in water, maintained at a 
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temperature from about 35° to about 55 '^C. By means of this coagulation treatment the alkaline viscose sol- 
ution is fbnmed into a tubular gel which is nr^intained straight by means of an internal support tube or mandrel 
coupled to said die passing down through an internal circular orifice of same and continued by means of another 
tube or conduit, protruding outside the bottom of the coagulation tank and submerged into a smaller tank filled 

5 with acid bath, which constitutes a hydraulic seal. 

As soon as the chemical reaction between the alkaline viscose solution and the sulfuric acid and sodium 
sulfate starts, also starts the formation of carbon disulfide and sulf hydric acid gases which, as previously men- 
tioned, are entrapped within the tubular casing inflating the same. Together with these gases, an important 
amount of water and acid wash is contained within the casing and same must be released in a controlled man- 

10 ner, mainly because they can make the tubular casing to deform and even to burst and also because sakl gases 
are of toxid and dangerous nature. 

In order to get a controlled continuous and efficient way to vent the above mentioned fluids from the interk)r 
of the recently formed tubular casing, a counter flow of same is induced by means of a flattening device located 
at the end of the coagulation-regeneration step, to prevent said fluids to pass over the follwoing steps of the 

IS process and to compel them back In order to drive the same out of the intertor of the casing through the lower 
protruding section of the mandrel and bubbling said fluids into a Soulier acid bath tank. These fluids are re- 
covered for further antipolation treatment and later disposal. 

Once the coagulation-regeneration step is completed, the tubular casing is passed in flattened condition 
to a series of water, desulfurizing, water and plastif ication baths and later on to a drying step in an inflated ' 

20 condition and finally to a wind up step in flattened condition, as a final step in the manufacture process. 

After the complete casing is wound up on reels, sakJ reels are used to feed shirring machines and the cas- 
ings in shirred state are shipped to the food packer for the pnDcessing of the sausage products. 

It is assumed that the laminar flow pattern of the spin bath in contact with the internal surface induced by 
the unique arrangennent of the extrusion die, allows for a smooth coagulation process. This originates the 

25 smooth texture observed for the internal surface of the casing. Sulfuric acid is consumed gradually during this 
process. 

The smooth texture of the Internal surface of the casing obtained by the controlled flow of the spin bath 
produces an easy peel effect on the final product, that cannot be equaled by the processes known in the prior 
art 

30 In said processes, a large volume of sulfuric acid solution is forced to pass through the inside of the casing. 

at high velocity, resulting in a coagulation process under this turbulent and non-uniform flow. This originated 

rough textures and heavy deposits of surface particulates on the internal surface. 

The present invention will be described in further detail with reference to the enclosed drawings, wherein 

the same numbers are utilized where applicaple. 
35 An extrusion die 5 and an attached mandrel 14 are both Inrunersed in a spin bath tank 2 common to all 

tubular casings. Laminar flow of the spin bath liquid or solution is controlled In order to avoid turbulences that 

could affect uniformity of the recently fonrod casing. 

Between a tubular casing 9 and the mandrel 14, a thin volume of spin bath liquid 3 is drawn up by the 

pumping effect of the tubular casing that goes upwards. Thus coagulation of the inside of the tubular casing 
40 is carried out. 

During this travel, sulfuric acid of the spin bath solution is partially exhausted. Thus the coagulation of the 
internal wall of the tubular casing Is different from the coagulation of the outside wall of the tubular casing, 
producing an easy peel effect. 

Spin t)ath liquki partially exhausted returns to a scrubber 4 by the mandrel interior joined with gases and 
45 liquids that come from top of a continuous regeneration tower 24. 

Viscose b fed to the extrusion die 5 by means of a metering pump through a flexible hose 6. At die exit, 
viscose turns up at a 90° angle. 

Gases that are produced during coagulation keep the casing Inflated allowing the discharge of the same 
gases and liquids under a controlled manner, through an inside 7 of the mandrel 14. Pressure is very accurately 
50 controlled between 5 to 50 millimeters of water, more preferably from 11 to 20 millimeters of water by means 
of a hydraulic seal 8 at the scrubber. The adjustment can be done by Increasing or decreasing the hydrostatic 
pressure at the hydraulic seal 8. An exhausted spin bath container 21 can b moved up or down depending 
on th desired pressure in order to obtain the suitable diameter of the casing. 

Fresh spin bath liquid is fed to th insid partofthe casing through openings 12 of a Teflon c nteringguid 
55 13 that keeps concentricity between the extrusion die 5 and th mandrel 14. 

Thehos 6 is f ixed to the extrusk>n di 5by nneans of a hastelloy connection 22. Liquids and gases return 
through the inside 7 of the mandrel 14 in th sam way as the wasted ackl returns at position 1 5. A rubber "O" 
ring 18 is used to adjust th centering guide 13 to a mandrel hold r 17. At the bottom of the spin t>ath tank, 
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there is another holder 19 sealed to the tank by means of a gasket 18. 

The purpose of this holder is to affix an exit tube 20 of exhausted acid bath and gases to the bottom of 
an extrusion tank 11 and to the end of the mandrel 14. 

Exhausted spin bath container 21 overflows, in a manner not shown, to the spin bath system. 
5 The new tubular casing formed 9 inflated by means of the reaction gases is sent at an angle of 90° over 

a screen band 23, see Fig. 2, that has a slope of about 1% to 20%, more preferably of about 3% to 6%, and a 
length from 3 to 18 meters, preferably from 6 to 12 meters. Over this driven band, the same spin bath solution 
as used In spin bath tank 2, is sprayed over the casing. The temperature of the spin bath ranges from 35"^ to 
55°, preferably from 40 to 45''. The purpose of this band is to continue with the regeneration process. 
10 From here, tubular casing passes to a second band 25 in which hot soft water at 67° to 1 00 ''C, preferably 
from 85° to 95 °C, is sprayed on it to prewash and to accelerate regeneration. Then the tubular casing passes 
upwards at about a 90° angle, into the regeneration tower 24 having a height of 10 to 20 meters, preferably of 
1 2 to 20 nrwters, wherein it is heated with steam at 90° to 1 30 °C, preferably at 95° to 1 20 °C, in order to finish 
regeneration. 

IS The tubular casing is maintained inflated by effect of the gases evolved during coagulation and regener- 
atk>n, from the spin bath tank 2 to the upper part of the tower in spite of two changes in direction. There is a 
critical point in the upper part of the tower because dehydration and degassing finish here. 

The above conditions and dimensions were used for the design of the machine. If it is wished to increase 
the extrusion speed, it will also be necessary to change all dimensk>ns of the machine proportionally to the 
20 increment to the extrusion speed. 

At the upper part of the rege neration tower there are two or more scrapers 26 that close the tubular casing. 
In this way, gases and liquids are forced in opposite direction to flow back to the scrubber 4 and forced to exit 
through the hydraulic seal 8. 

Immediately after, the tubular casing passes over an upper roll 27, 0.4 to 1.2 meters in diameter, more 
25 preferably having a diameter from 0.6 to 0.9 meters, on which tubular casing changes direction. 

The tubular casing, now in a flat condition, having no liquids nor gases, is then sent on to conventional 
further processing including washing, desulfurization and plastlfication. 

After plastlfication, the tubular casing is passed into a tunnel dryer 29 wherein it is dried in an inflated 
condition, in order to obtain a transverse stretching, air pressure that inflates the tubular casing is in the range 
30 between 0.196 and 0.784 bar (0.2 and 0.8 kilograms per square centimeter) and, nrK>re preferably between 
0.294 and 0.588 bar (0.3 and 0.6 kilograms per square centimeter). In this way, it is possible to give molecular 
orientation to cellulose in this sense, and to be able to adjust transverse elongation. 

By the above mentioned means, it is possible to completely attain all the objects of this invention, however 
in order to further illustrate the same, several examples follow. 
35 The inside surface of the casing or the particulates covering the inskJe surface, respectively, are measured 
by techniques such as emission scanning, electron microscopy and/or by image analysing techniques. Less 
than 3% of the inside surface of the casings are covered by particulates, so that there is obtained a smooth 
texture of the internal surface of the casings and an easy peel effect of the final product 

40 Example 1 

In a continuous process for the manufacture of tubular food casings, a flow of viscose was fed through an 
annular die, in order to extrude said viscose into a tubular casing to be coagulated and regenerated within an 
acid bath containing about 140 grams per liter of sulfuric acid and about 400 grants per liter of sodium sulfate, 

4$ said bath was maintained at a temperature between about 35° and about 55 °C. 

The annular extrusion die on the bottom of the acid bath tank had a mandrel whteh length varies depending 
on the extrusion speed, in this case the length was about 1.80 m for an extrusion speed of about 20 meters 
per minute. The tubular cellulose casing began to coagulate as soon as it got in contact with this bath and also 
started to evolve gaseous H2S and CS2, which trapped inside the casing provoked the inflation of the casing. 

so As the coagulation and regeneration of the inflated tubular casing continued, more and more gases and 
liquids were contained in the interior of the same, these fluids were driven out of the casing due to the action 
of a flattening d vice, which in the exampi was a roller adapted to change the traveling direction fsaidcasing 
and therefore imposing a flattening pressure and stretching force sufficient to prevent further travel of th flu- 
ids, compelling them back in a counter flow which was driven out through th internal orifice of the mandrel 

ss protruding under the acid bath tank, into a smaller deposit containing previously recovered acid bath solution. 
The level height in this deposit constitutes a hydraulic seal which controlled th back pressure of th vented 
fluids, which was maintained between about 14 and about 25 water millimeters. All of these fluids were treated 
with anti-pollutbn means before they were discard d. 
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The regenerated casing proceeded to the next steps of water wash, desulf urizing, water wash and plas- 
tif ication, drying and winding up steps and finally to shirring and packaging steps. 

ExampI 2 

5 

Following the novel process of Example 1, maintaining the same reactants and temperature of the coag- 
ulation bath and a new mandrel with a length increased from about 1.8 m to about 2.70 m was used In order 
to support a tubular casing extruded with an inaeased speed of about 26 meters per minute, a satisfactory 
continuous process was reached with an efficient ejection of the fluids produced during the coagulation-re- 
10 generation step. 

Example 3 

Repeating the process of Example 2, but changing the composition of the coagulation bath to about 115 
IS grams per liter of sulfuric acid and about 440 grams per liter of sodium sulfate and increasing the temperature 
to a range from about 40° to about 50 ""C, a new increasing in the extrusion speed was attained to about 30 
meters per minute and the process proceeded continuously with the satisfactory driving out of the fluids pro- 
duced during the coagulation-regeneration step, which were exhausted as in Example 1 . 

20 Example 4 

Again, following the process as indicted in Example 2, a new increase in the extrusion speed was tested, 
with a different amount of sulfuric acid in the coagulation bath. The concentration of sulfuric acid was reduced 
to about 95 grams per liter, the concentration of sodium sulfate was of about 460 grams per liter and the tenrh- 
25 perature of the coagulation bath was of about 50 ^^C. The new extrusion speed was of about 32 meters per 
minute and the process performed as in the previous examples reaching a satisfactory venting of fluids. 

Example 5 

30 Finally, another test was performed with a coagulation bath containing ammonium sulfate and sulfuric acid, 
together with the same amount of sodium sulfate of Example 1 and maintaining the same operating conditions 
of said example. The amount of reactants were the following: about 90 grams per liter of sulfuric acid and about 
50 grams per liter of ammonium sulfate, and the extrusion speed was of about 20 meters per minute. In this 
example, the liquids and gases entrapped within the tutnilar casing were vented without difficulty through the 

3S internal orifice of the mandrel and recovered and treated as in previous examples. 

All of the above examples showed that even though the extrusion speeds of the casings were increased 
from about 20 meters per minute up to about 32 meters per minute, the novel process of the invention per- 
formed satisfactorily, therefore it may be considered that it could be possible to reach faster extrusion speeds 
of casings, perhaps as high as 50 meters per minute and still maintain an efficient fluids venting operation. 

40 The novel process may be used for the continuous manufacture of tubular food casings not being affected 
of any manner by the type of viscose, the chemical composition of the extrusion bath, the length and diameter 
of the mandrel, the operational speed of extrusion, etc., or any other variables of the operation. 

Because of the above, the novel process of this invention may be used for the manufacture of any kind of 
cellulosic food casings, affording nnany advantages and improvements which could not have been reached 

45 before. 

Although the Invention has been described and set forth in some detail, it should be further understood 
that the same is susceptible of changes, modif ksatlons and variations without departing from the scope and 
spirit of the invention. 

60 

Claims 

1. An Improved continuous process for the manufacture of tubular food casings comprising the following 
steps: 

ss a) extruding an alkaline viscose solution through an extrusion die within a coagulation bath to obtain 

an extruded tubular casing, 

b) inducing a counter flow within th extruded tubular casing which r moves the gases and liquids con- 
tained Inside the tubular casing through an Internal orifice In said extrusion di by means of a flattening 
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device located at the end of the ooagutation -regeneration step, 

c) passing the tubular casings through a series of water, desulf urizing, water and plastif ication baths 
and through a drying step and finally winding it up in flattened condition, whereby less than 3% of the 
inside surface of the casing is covered by particulates as measured by field emission scanning electron 
5 microscopy and by image analysing techniques. 

2. Continuous process for the manufacture of a regenerated cellulose tubular food casing as claimed In claim 
1, which comprises the steps of: extruding an alkaline viscose solution through an extrusion die within a 
coagulation bath in order to coagulate-regenerate the extruded tubular casing; inducing a counter flow 

iO entrapped within the extruded tubular casing, together with the gases evolved as a result of the coagu- 

lation-regenertion step by flattening the tubular casing. In order to prevent the entrapped fluids to pass 
over the following steps of the process; driving out said fluids through an Internal ofifice In said extrusion 
die which leads to a conduit, while the flattened casing is passed to a series of water, desulf urizing, water 
and plastif Ication baths and later on drying the same in an Inflated condition and finally winding up the 

iS casing In a flattened condition. 

3. An improved continuous process for the manufiacture of tubularfood casings as claimed in daim 1 , where- 
in the coagulation bath contains from about 100 to 200 grams per liter of sulfuric acid and is saturated 
with sodium sulfate or ammonium sulfate in water, maintained at a temperature from about 35 °C to about 

20 55-C. , \ 

4. An improved continuous process for the manufiacture of tubular food casings as claimed in daim 1, where- 
in the driven out fluids exhausted through said conduit are received in an add bath and later on recovered ~ 
for further anti-pollution treatment and final disposal. 

^ 5. An improved continuous process for the manufacture of tubular food casings, as claimed in daim 1, 
wherein the extrusion step is canried out through an extrusion die having an internal tube or mandrel to 
support the extruded tubular casing and to remove the gases and liquids contained inside the tubular cas- 
ing. 

^ 6. Apparatus for the extrusion of tubular food casings comprising an extrusion die (5) and an attached man- 
drel (14), both immersed in a spin bath tank (2) wherein, in an annular space between the mandrel (14) 
and a tubular casing (9), a thin volume of the spin bath liquid (3) is drawn up to carry out the coagulatiori 
of the inside of the tubular casing, the interior of the mandrel (14) is hollow to return and to discharge 
spin bath liquid exhausted and gases pn^duced during coagulation through the interbr of the mandrel to 

^ a scrubber (4) via a hydraulk: seal (8) within a spin bath container (21). « . 

7. Apparatus as claimed in daim 6, wherein a centering guide (13) is arranged coaxially to the mandrel (14) 
and supports the extrusion die (5) and wherein the centering guide (13) is provided with openings (12) 
through which fresh spin bath liquid is fed to the inside of the tubular casing (9). 

40 

a. Apparatus as daimed in daim 6, wherein the mandrel (14) passes a mandrel holder (17) at the bottom 
of the spin bath tank (2) and a further holder (19) sealed to the underside of the spin bath tank (2) by 
means of a gasket (18). 

^ 9. Apparatus as claimed in daim 8, wherein the further hdder (1 9) affixes an exit tube (20) of the exhausted 
spin bath liquid and gases to the end of the nnandrel (14). 

ID. Apparatus as daimed in daim 6, wherein the exit tube (20) is connected to the scrubber (4), the lower 
end of which is immersed in the spin bath container (21), which can be moved up and down to control 
^ the pressure of the exhausted gases in the interior of the mandrel (14) by adjusting the hydrostatic pres- 

sure at the hydraulic seal (8) by the movement of the spin bath container (21). 
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